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Abstract
Aim 

The aim of this small scale study was to test whether additional teaching and simulated learning of 1 hour could improve the blood pressure measurement skills of nursing students.

Method

A post-test experimental method was used to measure the outcome of additional, targeted simulated learning of blood pressure monitoring beyond normal curriculum content in adult branch student nurses in module one of a three year RN Programme.
Findings

1 hour of additional teaching and simulated learning improved the ability of nursing students to measure blood pressure accurately with the data revealing a statistical difference between the experimental and control groups in the systolic and diastolic accuracy of blood pressure monitoring. 
Conclusion
In a changing practice environment with less opportunity for developing clinical skills under supervision, there is a need for nurse educators and mentors in practice to reconsider and research further methods used for blood pressure monitoring and other skills teaching using simulation for effective learning and skills acquisition. 
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Introduction
While the development of clinical skills is a critical component of any nursing undergraduate programme, achieving competence has been recognised as a problem (Bloomfield, Roberts and While 2010). In an attempt to address this discrepancy, bridge the theory-practice gap and respond to criticisms that newly qualified nurses lack competence in clinical skills, Universities have developed experiential skills facilities to provide a safe environment for simulated learning, assessing clinical skills and contextualising clinical practice (Prescott and Garside 2009, Starkweather & Kardong-Edgren 2008, McCallum 2007, Reilly and Spratt 2007, Van Sell, Johnson-Russell and Kindred (2006), Medley & Horne 2005). This has proved to be a successful strategy with, for example, McCaughey and Traynor (2010), Godson et al (2007), Van Sell, Johnson-Russell and Kindred (2006), Alinier et al (2004) and Ker, Mole and Bradley  (2003) evaluating the development of simulation in the nursing curriculum and finding the outcomes to be positive. 
Literature review
Bland and Ousey (2012) identified that helping student nurses learn how to measure blood pressure is complex but important as it is a ‘fundamental’ skill practiced in clinical placements. They stressed the need for competence and contended that variation in the accuracy of measurements could lead to inappropriate treatment decisions. The latter is supported by Shepherd et al (2010) who also expressed concern over the ability of students to find the appropriate pulse and handle equipment correctly and that the manual assessment of ‘vital signs’ did not improve over a period of six months in practice. 
Simulated learning is one way to address this important issue and offers numerous benefits. Simulation can not only help to deliver and develop an understanding of theory for practice, close the theory–practice gap and improve student confidence, but is also a middle way between theory and practice by delivering theory with practice (Prescott and Garside 2009). It can enhance performance (Alinier et al 2004), allow learning in an environment that closely resembles practice, stimulate learners to ‘think’ and be more ‘inquisitive’ (Reilly and Spratt 2007 p546), ask for equipment to be demonstrated, for skills development to be assessed within the context of a range of pathologies and can be used to promote team working (Prescott and Garside 2009). In addition, McCaughey and Traynor (2010) report that the ‘respondents’ in their study found the use of simulators added authenticity to the learning experience. It can then be defined as ‘the reproduction of the essential features of a real life situation’ (Medley and Horne 2005 p31).
Thus simulation supports learning in practice while enabling students to experience, immerse themselves in and engage with clinical skills to improve competency without posing risk to patients (McCaughey and Traynor 2010, Prescott and Garside 2009, Wilford and Doyle 2006) and this can translate into improved safety in practice (McCaughey and Traynor 2010). It can help offset challenges to skills acquisition such as the increased numbers of learners in clinical areas (Wilford and Doyle 2006) and the concomitant increased workload of mentors (Godson et al 2007). It might also address newly qualified staff nurses’ feelings of anxiety, of not being adequately prepared for the demands of clinical practice and the concern that on completion of their three-year programme student nurses are not fit for the purpose of undertaking this role (Whitehead 2001). 
The literature also reveals an increasing awareness of the value of the various teaching and learning strategies for clinical skills development. These include objective structured clinical examination (OSCE), case simulation, problem based learning, the use of DVD and self directed learning (Bryne & Smyth 2008, Lee, Boyd and Stuart 2007, Arundell and Cioffi 2005, Major 2005, Brosnan et al 2005, Pfeil 2003, Nixon et al 1996). But for Shepherd et al (2010) much of the research emphasis has tended to focus on the student experience rather than measure learning and advance findings such as simulation increases confidence but not always substantiate this with evidence. They note in their literature review the question raised over the transferability of simulated learning to the real world of practice and raise the issue of the need to choose the right teaching methods. 

What remains largely unresolved, given that simulation is acknowledged to be a valuable method for skills acquisition and associated theory learning, is how much simulation is needed to achieve safe and accurate practice and how much difference to the development of competent and effective skills can modest, additional teaching input and simulation make? This article then reports the findings of a small scale study focusing on the latter that posited additional teaching input and simulated learning of one hour would improve the blood pressure measurement skills of nursing students.
Method 
The hypothesis for this research was that targeted simulated learning (short and high impact) beyond normal curriculum content (independent variable) would improve first year student nurses accuracy when monitoring blood pressure (dependent variable) and that this could be detected using a post-test experimental approach. The use of experimental and control groups in this type of design enhances the legitimacy of any differences that take place following the intervention (Oppenhiem 1992, Moser and Kalton 1971). If no control group is used as a comparison then there is a possibility that a difference can occur naturally.   
During module one of the three year RN Programme all students in the target student cohort attended a conventional one hour lecture on the anatomy and physiology of blood pressure and a three hour skills session on blood pressure monitoring. During the latter all students had the opportunity to measure blood pressure manually on a simulation manikin using a sphygmomanometer and stethoscope.
In addition, an extra one hour teaching session took place with the experimental group which included revising and reinforcing the content of the conventional lecture on the anatomy and physiology of blood pressure and a DVD from the British Hypertension Society which demonstrated how to record blood pressure. Subsequent to this 5 selected systolic and diastolic sounds from the same DVD were played to the students to help identify the sounds and document readings. The principles of 16 discrete measurements for an accurate reading (Dougherty and Lister 2011) were also emphasised. The students were paired to record each other’s blood pressure, document the readings on a vital signs chart and then they rotated to the next person to repeat the process. They also had the opportunity to measure the blood pressure on a simulation arm which had been preset with systolic and diastolic parameters. Dual earpieces stethoscopes were used to assist students to recognise the sounds. 
Sampling 
The study group comprised adult branch student nurses on module one of a three year RN Programme based on the assumption that at the beginning of the training most would lack competence when performing blood pressure monitoring. During the first week the target student cohort were given an overview of the study and invited to participate and a sample frame was drawn up consisting of all of these students. The 14 students who freely consented to participate in the study were selected and assigned to group A (experimental) or group B (control) by picking the number included on their consent form at random as per ‘the fishbowl draw’ (Kumar 1999 p 155) which is a form of non-probability convenience sampling. 
Data collection
Prior to data collection participants received an information sheet outlining what was expected of them and an individual appointment time that did not reflect whether they were in the experimental or control group. Data collection, which took place in the skills laboratory using a simulator with preset parameters, was single blinded as it was facilitated by a research assistant who was unaware of which group the participants were in as they were identified by random number only. Participants were allowed no margin of error in their manual measurement of the systolic and diastolic blood pressure measured in millimeters of mercury (mmHg). The quantitative data was recorded and analysed using Microsoft Excel and SPSS Version 16.

Ethical approval
The study took place in the Faculty of Health and Social Care of a University in the East of England with ethical approval from the Faculty Research Ethics Panel. 
Results 
Overall average error in blood pressure measurement was calculated to provide descriptive statistics (figure 1 and table 1). The data collected were applied to an Excel spreadsheet and the calculations used for the axis were average errors. This was the total time taken by all participants, divided by the number of all participants, against the time taken to complete the skill. This identified that the average error for an accurate systolic measurement was less when the participants took 4 minutes to complete the task and the smallest average error for an accurate diastolic measurement took 2 minutes (figure 1).

The group statistical data (table 1) from the two teaching modalities showed that the systolic mean = 11.00 and the diastolic mean = 4.00. The results for the three teaching modalities of the systolic were mean = 1.86 and the diastolic mean = 2.14. This indicated that there was less variability in the accuracy of systolic and diastolic measurement with the extra 1 hour teaching session for the experimental group. The minutes taken to complete the blood pressure measurement was on average slightly less with the extra teaching session (3.29 mins for two modalities; 3.00 for three modalities).

The independent samples t-test was used as the data were normally distributed and revealed differences between systolic and diastolic blood pressure measurements in terms of teaching modalities (table 2). A statistically significant difference (p<0.05) was found for the systolic measurement (t test =2.760 p=.017, df = 12 degrees of freedom, CI 95%) denoting that some of the students were less able to identify ‘a sharp thud’, which is the first phase of Korotkoff’s sounds (Dougherty and Lister 2011 pg 508) without the extra teaching modality. Although with the extra teaching modality there were improvements in the diastolic measurement, and students were on average able to complete the measurement in a shorter time, these differences were not significant at the p<0.05 level.

Discussion

There are a number of limitations with this study. They include broad confidence intervals indicative of an unrepresentative convenience sample and small sample size compromised further by a failure to control additional extraneous variables, that is, not completing the data collection prior to the students entering practice where they could develop their blood pressure monitoring skills and not controlling for participants that had previously been employed as a Health Care Assistant (HCA). Thus, the findings cannot be generalised to other student nurses. In addition, and as can be seen in the methods section, the extra one hour teaching session for the experimental group included a number of research variables which have not been isolated. Hence, no conclusion can be drawn on whether any one or any particular combination of interventions was more influential than the others. Any or all of these could have made a difference.
There are other factors that also need to be acknowledged both from this study and the literature that have a bearing on the findings herein. These include that firstly, to suggest the need for any additional simulation, no matter how modest, would stretch resources further for a method of learning that is already expensive both in terms of lecturer time, given that the norm is to teach small groups with a high lecturer-student ratio, and equipment costs (Prescott and Garside 2009). 
Secondly, there are some contradictions in the findings reported in the literature. For example, Shepherd et als (2010) reservations about the lack of measurement in research on simulated practice and their findings that student performance was not hindered by anxiety or lack of confidence does not entirely accord with Alinier et als (2004) contention that confidence is imperative in successful skills development and that structured simulation sessions aids skill integration, competence and confidence. 
Thirdly, what must also be remembered is that the active use of simulation for teaching and learning can both engender safe and effective application of clinical skills and role model best practice examples of patient care to help ameliorate the variations in practice of qualified nurses (Morgan 2006). Fourthly, that teaching and learning should take the form of simulation to develop evidence based practice and to provide students with experiences that facilitate the assimilation of knowledge for skills acquisition in a controlled environment. McCaughey and Traynor (2010) conclude that not only are they convinced of the ability of simulation to deliver student-centred, risk averse learning not possible in practice settings but that students found it enjoyable and they wanted more of it. The latter is endorsed by McCallum (2007).
However, while the findings of this study concur with the literature pointing to positive outcomes from simulated learning, its virtue is in highlighting the lack of knowledge and understanding of what level of simulation is required for skills acquisition, what is the optimum time for skills application for accurate measurement such as blood pressure monitoring and in reporting how much difference modest, additional input can make to outcome. Thus, despite the weaknesses this study has measured changes in blood pressure measurement accuracy with the post-positive design revealing a statistically significant difference between the means of two groups and a positive correlation between accuracy of blood pressure measurement following 1 hour of extra teaching and simulated learning. Specifically the experimental group were more accurate in both systolic and diastolic blood pressure measurement than the control group with potential practical significance to the patients in the care of both groups. It can also be concluded that as the results for the diastolic readings had a high degree of accuracy in the control group following two teaching sessions it was less likely that there would have been significant improvement with another teaching session. This suggests that with more research it might be possible to identify and gain a greater understanding of saturation points and optimum time frames for simulated learning for specific skills acquisition. Results also show that the average time to take the measurement is less with the extra teaching session. 

Conclusion
The findings of this small scale, quantitative study using a post-positive experimental design have revealed that 1 hour of additional teaching and simulated learning improved the ability of nursing students in the experimental group to measure blood pressure accurately.  While no claims of generaliseability are made, the results indicate that different teaching modalities influenced the accuracy of blood pressure measurement. These add to and support the body of literature suggesting that lecture and demonstration methods traditionally used to teach clinical skills and the best way to integrate these into the curricula needs further consideration including on the optimum duration of simulated learning sessions and the potential value of short high impact ‘top up’ outside of the normal spiral curriculum. The need to address this issue is compounded by changes in the healthcare environment that include the increasing severity of illness of hospitalised patients and a shrinking number of qualified nurses (Bland and Ousey 2012) which have decreased the opportunities for supervised clinical skills development in practice (Oermann and Gaberson 2006). Hence, in a rapidly changing health care environment in which questions are being asked about the adequacy of skill sets in student and newly qualified nurses, educators and practitioners can no longer rely solely on traditional education models of delivery for skills acquisition. 
Implications for practice
· There is increasing need for nurse educators and mentors in practice to review and research skills teaching, affective integration of learning and simulation and the best way to combine lectures, tutorial support and simulation for effective skills acquisition; 
· The best way to teach, develop and integrate sustainable clinical skills in general and blood pressure monitoring in particular into the undergraduate nursing curriculum remains open to debate. However, the results of this study suggest that modest, additional input can make a significant difference to performance; 
· There is a need for further research in the use of simulation in nurse education to identify points of saturation and optimum duration times for teaching and learning various skills for safe and effective practice
· There is also a need to capture the subjective perceptions of nursing students about skills development via simulation, their sense of competency and how this fits with the concept of ‘adult learning’. This will help provide insight into what they gain from these teaching and learning experiences, what helps them both feel more confident and be more competent in practice and help identify appropriate educational strategies to achieve these outcomes. 
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Tale 1. Group statistics to ascertain whether a correlation exists between the variables
	

	
	teaching sessions
	N
	Mean
	Std. Deviation
	Std. Error Mean

	Systolic Difference


	two modalities
	7
	11.00
	7.958
	3.008

	
	three modalities
	7
	1.86
	3.671
	1.388

	Diastolic Difference
	two modalities
	7
	4.00
	7.659
	2.895

	
	three modalities
	7
	2.14
	3.934
	1.487

	Minutes taken to complete BP measurement
	two modalities
	7
	3.29
	2.628
	.993

	
	three modalities
	7
	3.00
	.816
	.309


Table 2. Independent samples t-test data comparing mean scores for a continuous type variable
	Independent Samples Test

	
	
	Levene's Test for Equality of Variances
	t-test for Equality of Means

	
	
	F
	Sig.
	t
	df
	Sig. (2-tailed)
	Mean Difference
	Std. Error Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	
	
	
	
	Lower
	Upper

	Systolic Difference
	Equal variances assumed
	2.437
	.144
	2.760
	12
	.017
	9.143
	3.313
	1.925
	16.360

	
	Equal variances not assumed
	
	
	2.760
	8.443
	.023
	9.143
	3.313
	1.573
	16.712

	Diastolic Difference
	Equal variances assumed
	1.962
	.187
	.571
	12
	.579
	1.857
	3.255
	-5.234
	8.948

	
	Equal variances not assumed
	
	
	.571
	8.960
	.582
	1.857
	3.255
	-5.510
	9.224

	Minutes taken to complete BP measurement
	Equal variances assumed
	3.443
	.088
	.275
	12
	.788
	.286
	1.040
	-1.980
	2.552

	
	Equal variances not assumed
	
	
	.275
	7.148
	.791
	.286
	1.040
	-2.163
	2.735


Table 3
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